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57 ABSTRACT

An image file editing method includes an analysis step of
analyzing a compression format of each of a plurality of
images included in a plurality of image files, a display step of
displaying analysis results together with thumbnail images
each of which corresponds to one of the plurality of images,
a selection step of selecting images based on the thumbnail
images, a determination step of determining, based on the
results obtained in the analysis step, whether or not a com-
pression format of each selected image is changeable, a com-
pression step of applying a changed compression format, and
an output step of collectively outputting selected images as a
single image file.

20 Claims, 8 Drawing Sheets
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1
IMAGE FILE EDITING APPARATUS AND
METHOD, AND PROGRAM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a technique for compress-
ing and editing image data files.

2. Description of the Related Art

One of known techniques for separating multi-valued
document image data into image areas and compressing the
image areas is to separate a document image into a character
portion and a figure portion and compress the character por-
tion and the figure portion using the modified read (MMR)
and Joint Photographic Experts Group (JPEG) formats,
respectively.

However, it is difficult to reconstruct image files, once
created, using image objects having different compression
formats. Thus, for example, if a plurality of image files are
combined to create a single image file, there is a problem in
that the file size of a multipage image file created by combin-
ing files becomes too large depending on the number of files
combined or the file size of each file.

Further, in general, in a situation where multipage image
files such as Portable Document Format (PDF) files, lossy
compressed files such as JPEG files, and uncompressed files
such as Tagged Image File Format (TIFF) files exist, each
image file or page is separated into a character region and a
background region. In this case, it is not possible to recon-
struct image files using image objects having different com-
pression formats and combine the files to create a multipage
image file.

Further, as known in the art, a method of displaying, in a
thumbnail image, information indicating whether or not an
image file has text data added thereto to allow a user to easily
recognize attribute is implemented as software. However,
information indicating whether or not a character region and
a background region, which are separated from each other,
are composed of image objects having different compression
formats is not displayed. Thus, a problem occurs in that a user
is not able to easily recognize the compression state of
images.

SUMMARY OF THE INVENTION

The present invention provides an image file editing
method including an input step of receiving a plurality of
image files; an analysis step of analyzing a compression for-
mat of each of a plurality of images included in the plurality
of'image files; a display step of displaying a list of thumbnail
images each of which corresponds to one of the plurality of
images and displaying analysis results obtained in the analy-
sis step together with the thumbnail images; a selection step
of selecting images from among the plurality of images dis-
played in the display step; a determination step of determin-
ing, based on the results obtained in the analysis step, whether
or not each image selected in the selection step is modifiable
to have a compression format in which a first compression
format is used for a first image region and a second compres-
sion format different from the first compression format is
used for a second image region when the image includes the
second image region; a compression step of compressing,
using the compression format, an image that is determined in
the determination step to be modifiable to have the compres-
sion format; and an output step of collectively outputting a
plurality of images selected in the selection step as a single
image file so that the single image file includes an image that
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is not compressed using the compression format in the com-
pression step and an image compressed using the compres-
sion format in the compression step.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram illustrating a structure of an
editing apparatus according to a first exemplary embodiment
of the present invention.

FIG. 2 is a diagram illustrating a window displayed in the
first exemplary embodiment.

FIG. 3 is a diagram illustrating an example of a setting
screen.

FIG. 4 is a block diagram of the editing apparatus.

FIG. 5 is a diagram illustrating an enlarged version of
thumbnails in a thumbnail display region.

FIG. 6 is a flowchart illustrating a detection process per-
formed by an image object analysis section according to the
first exemplary embodiment.

FIG. 7 is a block diagram of a high-compression section.

FIG. 8 is a flowchart illustrating a file saving process.

FIG. 9 is a diagram describing a feature of the exemplary
embodiment.

DESCRIPTION OF THE EMBODIMENTS
First Exemplary Embodiment

FIG. 1 is a schematic diagram illustrating a structure of an
editing apparatus 100 for editing an image file according to a
first exemplary embodiment of the present invention.

The editing apparatus 100 includes a central processing
unit (CPU) 1, a primary storage device 2, a secondary storage
device 3, a reading device 4, an input device 5, an output
device 6, and a system bus 7.

The CPU 1 is configured to compute, determine, and con-
trol data or instructions to perform processes such as execut-
ing a program stored in the primary storage device 2. The
primary storage device 2 is mainly a memory and is config-
ured to load and store a program or the like stored in the
secondary storage device 3.

The secondary storage device 3 may be a hard disk or the
like. In the first exemplary embodiment, a program is stored
in the secondary storage device 3, and is loaded into the
primary storage device 2 when the program is executed. Then,
the program is executed by the CPU 1.

The reading device 4 may be, for example, a scanner. The
input device 5 may be, for example, a mouse or a keyboard, or
may be a controller. The output device 6 may be, for example,
a display. The system bus 7 is a transmission line through
which instructions or data may be transferred between the
CPU 1 and the reading device 4, the input device 5, the output
device 6, or the storage device 2 or 3.

The input device 5 may implement an input step of receiv-
ing a plurality of image files.

FIG. 2 is a diagram illustrating a window WD1 displayed
when a page in a multipage image file is edited or the image
file is saved on an application used in the first exemplary
embodiment.

The window WD1 contains a thumbnail display region 11,
“rearrangement of pages” buttons 12, a “delete selected page”
button 13, an “add page” button 14, an “undo” button 15, and
a “return to initial state” button 16. The window WD1 further
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contains a “save selected page only” button 17, a “save all
pages” button 18, an “end” button 19, and a “setting” button
10.

After files to be edited are displayed using thumbnails, a
user selects a page to be moved or deleted, and executes an
operation such as rearranging pages or deleting or inserting a
page through an editing section 33 described below.

After editing a page, the user clicks the “save selected page
only” button 17 or the “save all pages” button 18.

FIG. 3 is a diagram illustrating an example of a setting
screen 20.

The setting screen 20 contains an additional text setting
portion 21 and a file compression type 22.

When the save button 17 or 18 is clicked, the image files are
saved in the secondary storage device 3 according to the
setting content set on the setting screen 20 illustrated in FIG.
3.

FIG. 4 is a block diagram of the editing apparatus 100.

The editing apparatus 100 includes an image object analy-
sis section 31, a high-compression section 32, the editing
section 33, a selection section 34, a thumbnail display section
35, and a text data adding section 36.

The selection section 34 opens single-page or multipage
image files to be edited through the window WD1.

The thumbnail display section 35 displays, for each page of
the files opened, a thumbnail image corresponding to the page
in the thumbnail display region 11.

Page editing buttons are arranged in the left region of the
window WD1. The “rearrangement of pages” buttons 12 are
buttons used to move a page currently selected by the editing
section 33. The “delete selected page” button 13 is a button
used to delete a page currently selected by the editing section
33.

The “add page” button 14 is a button used to display a new
image file opened by the selection section 34 at the end of the
thumbnail display region 11 in the window WD1.

The “undo” button 15 is a button used to return the current
state of the page editing operation being performed by the
editing section 33 to the previous state.

The “return to initial state” button 16 is a button used to
return the page editing operation being performed by the
editing section 33 to the initial state.

The “save selected page only” button 17 is a button used to
save the currently selected page as a page in a multipage file.

The “save all pages” button 18 is a button used to save all
pages currently displayed as thumbnails as pages in a multi-
page file.

The “end” button 19 is a button used to terminate the
editing operation and to close the window WD1.

The “setting” button 10 is a button used to display a dialog
(setting screen 20) illustrated in FIG. 3 for setting a file
attribute at the time of saving a file.

Files to be edited are displayed using thumbnails. Then, a
page to be moved or deleted is selected, and an operation such
as rearranging pages or deleting or inserting a page is per-
formed through the editing section 33.

When the “save selected page only” button 17 or the “save
all pages” button 18 is clicked after a page is edited, an image
file saving section included in the application saves the image
files according to the setting content set on the setting screen
20 illustrated in FIG. 3.

The image object analysis section 31 is configured to
implement an analysis step of analyzing a first compression
format in which individual images of the plurality of image
files are compressed.

The high-compression section 32 is configured, by way of
example, to implement a compression step of performing
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compression using a second compression format different
from the analyzed first compression format when the com-
pression format to be used for each of the images can be
changed to the second compression format as a result of the
analysis in the analysis step.

The output device 6 is an exemplary device configured to
output, as one image file, a plurality of image files including
images compressed using the first and second compression
formats, where images other than images compressed using
the first compression format among the images of the plural-
ity of image files are compressed using the second compres-
sion format.

FIG. 5 is a diagram illustrating an enlarged version of
thumbnails in the thumbnail display region 11.

A file name display portion 41 is provided below each of
the thumbnails, where a file name and a page number in the
original file are displayed. A page number display portion 42
is further provided in which a page number in a multipage
image file to be saved after editing is displayed in addition to
the page in the original file.

In the first exemplary embodiment, the first through third
pages are included in a multipage image file with the file name
“Sea”, and the fourth through sixth pages are included in a
multipage image file with the file name “Mountain”. A plu-
rality of image files may not necessarily be edited but a single
multipage image file or a single single-page image file may be
edited.

The image object analysis section 31 further analyzes
whether or not a character region and a background region,
which are separated from each other, are composed of image
objects having different compression formats. Then, a thumb-
nail of a page in which a character region and a background
region are separated from each other and are composed of
image objects having different compression formats is dis-
played with a mark “H” in an information display portion 43.
A thumbnail of a page with text added thereto is displayed
with a mark “T” in an additional text information display
portion 44.

FIG. 6 is a flowchart illustrating an operation of the image
object analysis section 31 for detecting an image in which a
character region and a background region are separated from
each other and are composed of image objects having difter-
ent compression formats according to the first exemplary
embodiment.

First, it is determined whether or not a given image has a
layered structure (step S1). If the image has a layered struc-
ture, the image object analysis section 31 analyzes whether or
not a character region and a background region are composed
of'image objects having different compression formats. Ifthe
character region and the background region are composed of
image objects having different compression formats (YES in
step S4), it is determined that the image is not further com-
pressible. If the character region and the background region
are not composed of image objects having different compres-
sion formats (NO in step S4), the image may be compressible
and it is determined that the image is further compressible.

Next, an image having no layered structure (NO in step S1)
is analyzed by a character region detection unit 61 described
below to determine whether or not the image includes a
character region.

If the image includes a character region, it is determined
that the image is further compressible (YES in step S2). Even
if the image includes no character region, it is determined that
the image is further compressible when the image is not a
lossy compressed image (NO in step S3).



US 9,247,099 B2

5

Conversely, if the image includes no character region and is
a lossy compressed image, it is determined that the image is
not further compressible. Thus, the user can easily check the
file attribute for every page.

FIG. 7 is a block diagram of the high-compression section
32 configured to separate a character region and a background
region and to perform reconstruction using image objects
having different image depths, resolutions, and compression
formats.

The high-compression section 32 includes the character
region detection unit 61, a binarization unit 62, a color cal-
culation unit 63, a character portion filling unit 64, a size
reduction unit 65, a JPEG compression unit 66, an MMR
compression unit 67, and a binary image 68 corresponding to
a character region portion in an original image. Further, the
high-compression section 32 finally includes character region
coordinates 69, a character-portion representative color 70, a
compression code C 71, and a plurality of compression codes
D72.

The character region detection unit 61 detects a character
region from an input original image, and creates a plurality of
character region coordinates 69. The binarization unit 62
receives the character region coordinates 69, and creates a
binary image 68 corresponding to the character region in the
original image. The color calculation unit 63 refers to the
black portion of the binary image 68 and the original image to
calculate a character-portion representative color 70 of the
black portion.

The character portion filling unit 64 extracts this binary
image (black) region from the original image, and creates an
image A filled with a surrounding color. The size reduction
unit 65 receives the image A, and reduces the size of the image
A to create an image B. The JPEG compression unit 66
receives the image B, and compresses the image B using a
JPEG technique to create a compression code C 71. The
MMR compression unit 67 receives the plurality of binary
images described above, and compresses the plurality of
binary images using MMR to create a plurality of compres-
sion codes D 72.

The four data items, namely, the character region coordi-
nates 69, the character-portion representative color 70, the
compression code C 71, and the compression codes D 72, are
finally combined to produce compressed data. Thus, an image
in which characters are overlaid on the background can be
produced and displayed as an image perceived to be similar to
the original image.

JPEG compression does not provide high compression
efficiency for an image with abrupt changes in pixel value.
However, changes in pixel value in a character portion can be
prevented by removing the character portion from the image
in the process described above. Thus, improved compression
efficiency can be achieved. Further, in a file with text data
added thereto, a character region has been detected when the
text data is added. Since the character region coordinates 69
are held when the high-compression section 32 separates the
file into the character region and the background region, the
information regarding the character region coordinates 69 is
used as information regarding the separated character region
without detecting a new character region.

Therefore, the accuracy of analyzing a character region can
be improved in an original image file compressed using JPEG
compression or the like.

Next, a file saving operation will be described.

FIG. 8 is a flowchart illustrating a file saving operation.

Ithigh compression is set in the file compression type 22 on
the setting screen 20 (YES in step S11), a file which is further
compressible is processed as follows: the high-compression
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section 32 separates a character region and a background
region and performs reconstruction using image objects in
different layers and having different resolutions and compres-
sion formats (step S12).

If the addition of text is set in the additional text setting
portion 21 on the setting screen 20 illustrated in FIG. 3 (YES
in step S13), an optical character recognition (OCR) process
is performed on a page having no text data added thereto and
text data is added (step S14).

Finally, the “save selected page only” button 17 or the
“save all pages” button 18 is clicked to thereby create a
multipage image file, and the multipage image file is saved
under a different file name (step S15). The original file target
for page editing remains unchanged without being edited or
the like.

FIG. 9 is a diagram describing a feature of the exemplary
embodiment described above.

In FIG. 9, an image G1 on a base document has photo-
graphs P1 and P2 and a character photograph CP3. In the
image (1, the photograph P1 is an uncompressed photograph
and the photograph P2 is a photograph compressed using the
first compression format. Further, the character photograph
CP3 has entirely been compressed using the first compression
format. The current state of the image G1 is described in an
input image file G2 illustrated in FIG. 9. In this state, the
photograph P1 is compressed using the first compression
format and the character region in the character photograph
CP3 is compressed using the second compression format, or
re-compressed. A resulting image file is illustrated as an
output image file G3 in FIG. 9.

In FIG. 9, compression formats are enclosed in parenthe-
ses, and each file has a file name therebelow with an extension
indicating a file format. In this regard, the first compression
format may be the JPEG compression format and the second
compression format may be the MMR compression format.
The file with “CHARACTER PHOTOGRAPH CP3.PDF” is
a normal PDF file and has entirely been JPEG compressed.
An image located at the bottom of the file with “SUMMA-
RY.PDF” is a high-compressed PDF image. The character
image region is MMR compressed, which is supported in a
layer different from that of the JPEG compression applied to
the photographs and background.

In the example illustrated in FIG. 9, the first compression
format may be used for the character region and the second
compression format may be used for the background region.
Conversely, the first compression format may be used for the
background region and the second compression format may
be used for the character region.

Further, the input, analysis, determination, compression,
and output units may be replaced by input, analysis, determi-
nation, compression, and output steps, respectively, and a
program for performing those steps may be executed by an
editing apparatus.

According to the exemplary embodiment described above,
in a page editing operation for combining a plurality of single-
page or multipage image files to create a multipage image file,
auser can easily recognize the compression setting of images.

In the exemplary embodiment described above, further, a
page in which a character region and a background region are
separated from each other and are not composed of image
objects having different compression formats is automati-
cally separated into a character region and a background
region and is reconstructed using image objects having dif-
ferent image depths, resolutions, and compression formats.
According to the exemplary embodiment described above,
therefore, the file size can be optimized.
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While in the exemplary embodiment described above, the
implementation of an application on a personal computer
(PC)has been explained, a multifunction peripheral including
a CPU, a storage device, an image reading device such as a
scanner, and a printer and capable of executing editing of
image files without using a PC can be used.

According to the exemplary embodiment described above,
the convenience of the operation of combining a multipage
image file, once created, with another multipage image file
can be significantly improved, and the convenience of a page
editing operation such as rearranging pages or inserting or
deleting a page can be significantly improved.

According to the exemplary embodiment described above,
furthermore, when image files are combined or edited, an
image file in which a character region and a background
region are separated from each other and are not composed of
image objects having different compression formats is auto-
matically separated into a character region and a background
region. Then, the image files are reconstructed using image
objects having different compression formats. According to
the exemplary embodiment described above, therefore, the
file size of an image file created by combining image files can
be prevented from being too large.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2008-095330 filed Apr. 1, 2008, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. A method comprising:

a display step of causing a display device to display a
plurality of thumbnail images corresponding to a plural-
ity of images with display items for emphasizing one or
more first thumbnail images corresponding to one or
more images which have been compressed with a high-
compressed PDF, so that each of the display items is
added to corresponding one of the first thumbnails and
the one or more first thumbnail images are more empha-
sized than one or more second thumbnail images corre-
sponding to one or more remaining images which have
not been compressed with the high-compressed PDF,
wherein each of the display items indicates the high-
compressed PDF;

a selecting step of selecting one or more thumbnail images
from the plurality of thumbnail images, in accordance
with an instruction from a user; and

a generating step of generating a file which includes one or
more images corresponding to the one or more thumb-
nail images selected in the selecting step and corre-
sponds to a high-compressed PDF, by compressing,
using a predetermined compression method of the high-
compressed PDF, the one or more images which corre-
sponds to the one or more thumbnail images selected in
the selecting step and has not been compressed with the
high-compressed PDF.

2. The method according to claim 1, further comprising a
specifying step of specifying an image which can be com-
pressed using the high-compressed PDF,

wherein the generating step compresses the image speci-
fied in the specifying step using the high-compressed
PDF.

3. The method according to claim 2, wherein an image

including a first image region and a second image region that
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are configured as different layers, is compressed in the gen-
erating step with the high-compressed PDF, so that the first
image region and the second image region are compressed
with different compression methods, and

wherein in the specifying step, it is determined whether
each of the plurality of images has a layered structure.

4. The method according to claim 3, wherein the first image
region is a background region, and the second image region is
a character region, and

wherein the specifying step includes a step of performing
an analysis as to whether each of the plurality of images
includes a character region.

5. The method according to claim 2, wherein the specifying
step includes a step of performing an analysis as to whether
each of the plurality of images has text data added thereto, and

wherein the method further comprises an addition step of
performing character recognition on an image having no
text data added thereto and adding text data to the image.

6. The method according to claim 5, wherein the display
step causes the display device to display the list, so that one or
more thumbnail images corresponding to one or more images
to which text data has been added are further emphasized.

7. The method according to claim 1, further comprising an
editing step of editing the plurality of images, wherein the
editing in the editing step includes deletion of an image,
addition of an image, or rearrangement of image.

8. The method according to claim 1, wherein the file gen-
erated in the generating step can include one or more images
compressed by using the predetermined compression method
and one or more images which are not compressed by using
the predetermined compression.

9. The method according to claim 1, wherein each of the
plurality of images is included in corresponding one of a
plurality ofimage files, and the display step causes the display
device to display the plurality of thumbnail images each of
which is based on data included in corresponding one of the
plurality of image files.

10. The method according to claim 1, wherein, in the high-
compressed PDF, an image is compressed by using the pre-
determined compression method in which a first region in the
image is compressed by a first compression process and a
second region in the image is compressed by a second com-
pression process.

11. The method according to claim 10, wherein the first
region is a character region and the second region is a back-
ground region.

12. The method according to claim 1, wherein the gener-
ating step further compresses one or more remaining images
which cannot be compressed by using the predetermined
compression method, using another compression format dif-
ferent from the compression format.

13. The method according to claim 1, wherein the display
step causes the display device to display a list of the plurality
of thumbnail images and adds the display items to the one or
more first thumbnail images.

14. The method according to claim 1, wherein if the one or
more thumbnail images corresponding to the one or more
images that have been compressed with a high-compressed
PDF are selected in the selecting step, the generating step
does not compress the one or more images.

15. An apparatus comprising:

a display control unit configured to cause a display device
to display a plurality of thumbnail images corresponding
to a plurality of images with display items for empha-
sizing one or more first thumbnail images corresponding
to one or more images which have been compressed with
ahigh-compressed PDF, so that each of the display items
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is added to corresponding one of the first thumbnail
images and the one or more first thumbnail images are
more emphasized than one or more second thumbnail
images corresponding to one or more remaining images
which have not been compressed with the high-com-
pressed PDF, wherein each of the display items indicates
the high-compressed PDF;

a selecting unit configured to select one or more thumbnail
images from the plurality of thumbnail images, in accor-
dance with an instruction from a user; and

a generating unit configured to generate a file which
includes one or more images corresponding to the one or
more thumbnail images selected in the selecting unitand
corresponds to a high-compressed PDF, by compress-
ing, using a predetermined compression method of the
high-compressed PDF, the one or more images which
corresponds to the one or more thumbnail images
selected in the selecting unit and has not been com-
pressed with the high-compressed PDF.

16. A non-transitory computer-readable medium that
stores a program, the program being executed by a computer,
the program comprising:

a display step of causing a display device to display a
plurality of thumbnail images corresponding to a plural-
ity of images with display items for emphasizing one or
more first thumbnail images corresponding to one or
more images which have been compressed with a high-
compressed PDF, so that each of the display items is
added to corresponding one of the first thumbnail
images and the one or more first thumbnail images are
more emphasized than one or more second thumbnail
images corresponding to one or more remaining images
which have not been compressed with the high-com-
pressed PDF, wherein each of the display items indicates
the high-compressed PDF;

a selecting step of selecting one or more thumbnail images
from the plurality of thumbnail images, in accordance
with an instruction from a user; and
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a generating step of generating a file which includes one or
more images corresponding to the one or more thumb-
nail images selected in the selecting step and corre-
sponds to a high-compressed PDF, by compressing,
using a predetermined compression method of the high-
compressed PDF, the one or more images which corre-
sponds to the one or more thumbnail images selected in
the selecting step and has not been compressed with the
high-compressed PDF.

17. The non-transitory computer-readable medium accord-
ing to claim 16, further comprising a specifying step of speci-
fying an image which can be compressed using the high-
compressed PDF,

wherein the generating step comprises the image specified
in the specifying step using the high-compressed PDF.

18. The non-transitory computer-readable medium accord-
ing to claim 17, wherein an image including a first image
region and a second image region that are configured as
different layers, is compressed in the generating step with the
high-compressed PDF, so that the first image region and the
second image region are compressed with different compres-
sion methods, and

wherein in the specifying step, it is determined whether
each of the plurality of images has a layered structure.

19. The non-transitory computer-readable medium accord-
ing to claim 18, wherein the first image region is a background
region, and the second image region is a character region, and

wherein the specifying step includes a step of performing
an analysis as to whether each of the plurality of images
includes a character region.

20. The non-transitory computer-readable medium accord-
ing to claim 17, wherein the specifying step includes a step of
performing an analysis as to whether each of the plurality of
images has text data added thereto, and

wherein the method further comprises an addition step of
performing character recognition on an image having no
text data added thereto and adding text data to the image.
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